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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 4, p 98 'USSR} 


AUTHOR: Pavlov, IM. 


, ee 

TITLE: Fundamental Principles of Modern Rolling Theory (Osnosnyye 
polozheniya sovremennoy teoril prokatki) 

PERIODICAL: Tr. Nauchne-tekhn. o-va chernoy metallurgu, 1956 Vol 10 
pp 12-43 


ABSTRACT: The state of and problems facing the theory of rolling (R) are 
examined. Light is shed on questions having to do with the en- 
gagement of the metal by the rolls and with the conditions cf force 
and velocity involved in the R process, transverse deformation 
in R, and the special features of R in passes, with a review ct 
simplifications permissible in rolling theory. 
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136-7-12/22 
AUTHCRS: Pavlov, I.M. (Corresponding Member of the Academy of 
Sciences of the USSR) and Piryazev, D.I. (Engineer). 


TITLE: Forces in the cold rolling of tubes. (Usiliya pri krolod- 
noy prokatice trub). 


PERIODICAL: "Tsvetyye “otally", 1957, No.7, pp-63-70 (USSR). 


ABSTRACT: In the investigation described the full force of the 
metal and its distribution on the rolls, the pressure and 
the axial force were measured for the rolling of tubes of 
type AMfMand Al aluminum lloys, typeJl62 and 3168 brasses, 
eupronickel on XHl'-32, XAT-11/5", XMT-2 fo" and XANT-75 
mills. Forces were measured with resistante strain gauges 
and oscillographic registration. Different pass designs 
were used. The use of smoothly-developirg pass design 
gave more even pressure distribution than did a four—zone 
system and the adojtion of the former enables mill produc- 
tivity and tube quality to be improved. A two-fold 
jncrease in feed increases pressure on the rolls by 1.3- 
1.5, doubling the wall thickness of the blank increases 
pressure by 1.2 with forward and 1.3 with reverse o;era- 
tion of the stand for a coustant value of the linear 

V2 displacement of the metal. In the range (10-§0 double 
operations per mimte) investigated pressure does not de- 
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Forces in the cold rolling of tubes, (Cont.) 136-7-12/22 


the mmber of double operations of the stand. The 
sara the distribution of pressure over the length of 
the centre of deformation is of the domed shape charac- 
teristic of a two-zone centre. The pressure in sd piers 
of the apex of the pass is distributed unevenly, t Smee - 
mum lying apy roximately in the middle part of the pe 
The mean pressure hardly depends on feed and a formula for 
the calculation of the mean pressure is proposed wrich is 
sufficiently accurate for practical purposes. ‘The ages 
force is distributed unevenly along the length of the a 
with forward and reverse working of the stand, and amounts 


"10% of the pressure on the rolls, Axial forces 
tO ain gi arantite lubrication and greatest when 
mineral oil is used. The resuits of the investigation are 
represented graphically, ard a typical oscillogram is shown. 
2/2 Details are also given of the pass design used. There are 
g figures, 3 tables and 3} references, two of them Slavic. 
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Establishment of an Operational Scheme for the Loop Holders 


at the motor be increased from 8-9 v to 15-18 ¥, which should 
reduce the time required for the raising of the loopholder lever 


to 1.5-1.8 seconds. 
P.G. 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 3, Pp @2 (USSR) 


AUTHORS: Pavlov, LM., Kurdyumova, V.A. 
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Process (K voprosu 
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PERIODICAL: Sb. Mosk. in-t stali, 1957, Vol 36, PP 259-276 


he relationship between the deformation 


(D) in the process of rolling was carried out on specimens (S 
of ShKh15 steel of square and rectangular cross sections and a 
dimensional ratio H/B= 0.3- 1.33; the S were passed through 
rolls of 148.5 mm, 220 mm, and 360 mm in diameter, with 
the reduction varying between 10 percent and 55 percent. The 
velocity of rolling amounted to 0.42 - 0.45 m/sec, and the tem= 
perature was maintained at 1100°. Graphs were obtained showing 
the longitudinal and transverse D's in an S, for various height~ 
to-width ratios, as a function of the relative reduction. Investi- 
gations were also performed to determine how the dimensions 
of the D area vary with the degree of relative reduction and with 
Card 1/2 the ratios of the specimen's height to its width and to the diameter 
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le of seizure 


PERIODICAL: Sb. Mosk. in-t stali. 1957, 


The greatest 
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ABSTRACT: 
is in stationary operation, Xy? 
at the inception of the rolling process: K = Oy fi As ) K 1s 
hod of feeding the metal into the rollers (freely 
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of the pressure 
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is approximately linear 

5 accounted for by the 
which 


oward 


depen 
or under co 
contact surface, 
of the contact surface. The composi 
influence K substantially- As the transi 


rolling to hot rolling, the decrease of K 
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Investigation of the Conditions of Seizure and of the Stationary Roliing Process 


the exit. When strips are rolled in smooth rolls, K = 1.35- 207; 
when a round section is rolled in smooth rolls, K attains a value 
of 2.75. Ata given temperature K_depends on the ratio of the 
drop in the coefficient of friction (> /(A. As the transition 1s 
made from the incipient seizure to the stationary rolling process, 
the coefficient of friction remains practically constant in cold 
rolling; in hot rolling it decreases by no more than 40 percent 
Experimental data confirm the existence of a large excess of 
friction forces inthe stationary rolling process. Practical 
methods for utilization of this excess must be worked out, because 


the metals will safely stand greater reduction. 
Ya.G. 
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"The Widening of Metal During Rolling and Its Components 


data defining the relationship of the W components of the total 
W asa function of the relative reduction. The W is primarily 
affected by the degree of D and by the shape of the D area. 

The relationship of the W components varies with the conditions 
of the process: the fractional W of the central layer decreases 
with an imcrease in reduction, while the fractional W due to 
slippage increases, and the fractional W caused by the trans- 
formation of the lateral surfaces :ncreases only initially and 
then diminishes. 
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Titan 1 yego eplev7; motallurgiys i peteallovetenize {(Titenius ané Its 
Alloys; Metallurgy and Pnysicel metallurgy) Moscow, Isé-vo a 
SSSR, 1958. 209 B- &,000 eopies printed. 


w.V. Ageyey, Corresponding Membder, USSR Avedamy of Soiencess 
Pudlianing Hovee: ¥.8, Rahesnikov; Tech. B6,.: A.A, Miooleva. 
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and measurement of hardness during tsothesmat holding at heat 
makes it pos to trace the rate aduration of the harden- 
ing process and to m - roper choice of aging conditions for 
the alloys. There a 1 8, 7 tables, and 3 references 

(2 Soviet—and—-2-knglish ). 


PART II. FORMING OF TITANIUM AND TITANIUM-BASE ALLOYS 


Pavlov, I.M, (Institute of Metallurgy, USSR Academy of Sciences ) ‘ 
le 


General Conditions for Forming Titanium and Its Alloys 
Titanium and its alloys require special conditions for hot and 
cold forming. Cold deformation of Ti (alpha phase), as in other 
metals with a hexagonal structure (Mg, Zn, etc.), 18 accompanied 
by marked twinning. Cold ductility of Ti is greater than that 
of’ these other metals because of the greater number of possible 
Blip and twinning planes. In a single cold-forming operation, 
Ti and its commoner alloys can be deformed by not more tnan 30 
percent. With fractional (or repeated) deformation the figure 
can be brought up to 80 percent. Cold working in a particular 
direction causes anisotropy to develop. The crystal anisotropy 
1s weak, but the mechanical anisotropy rises sharply when car- 
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Titanium and Its Alloys (Cont. ) AB-1 


ductility at temperatures below 20° C, but becomes ..ore and more 
ductile as the temperature 15 increased. Pitanium as cast 18 less 
ductile than hot-worked titanium, ‘The foregoing considerations 
make it advisable to a re the purity and structure of the ingots. 
Swarm working” (at 200- 00° Cc) is preferable to cold working. Ti- 
tanium and its alloys are sufficiently ductile in the alpha range 
to permit forming though large ingots require heating to the beta 
range. The peta phase can be stabilized only with difficulty, ¢-&- 
py adding Cr 4n amounts above 7 percent. In the rapid cooling of 
ordinary Ti alloys from the beta range, 4 martensitic tyre of trans- 
formation takes place with formation of the "alpha phase of quench- 
ing” (commonly designated o'). This leads to increased hardness 
and tendency to prittleness. Experience has shown that hot working 
of Ti alloys followed by ordinary cooling may result in a low-qual- 


| 
bide inclusions are present in significant amounts. Ti ioses its 


range. In hot working of heavy 4ngots at temperatures above the 
transformation range there is an 4antensification of these phenomena. 
Oxidation and gas absorption rates 4noreape with higher temperatures. 
For heating large items to the beta ranges especially to tempera- 
tures of the order of 1000° C, special protective measures are need- 
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_ @itanium and Its Alloys (Cont. ) AB-1 


ed: inert gas, vacuum coating, etc. The same applies to thinner 
items (less than 5 mn,) heated to 600° or above. With rapid in- 
duction heating, however, it is possible to dispense with such 
measures. With an increase in temperature the rate of oxidation 

4g accelerated and the structure of the oxide layer deteriorates 
pecomining powdery and nonprotective. When metal of low ductility 
must be formed, special measures have to be taken to assure maxi - 
mum uniformity of deformation, such as matching the eontours of 
blank and forming tool, lubrication of contact surfaces, use of 
padding between tool and biank, use of flat end grooves filled with 
a pliable material, etc. Prevention of harmful internal stresses 
from developing is best achieved by keeping the blank under com- 
pression from all sides, e.g. in tight-fitting closed dies leaving 
enough room for plastic deformation, or by rolling in tight rolls 
or on special rolling mills which accomplish reduction in longi- 
tudinal and transverse directions pimultaneously, etc. Good re- 
sults can be obtained by slowing down the rate of deformation, which 
may be explained by the fact that a more complete reerystallization 
has time to take place. The author gives various ways of economiz- 
4ng metal such as use of ingots and blanks of maximum possible size 
and of dimensions close to those ultimately required, precise spe-~ 
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eifications for production conditions, etc. There are 3 figures, 
1 table, and 9 references (all Soviet). 


Danil'chenko, A.N. (Institute of Metallurgy, USSR Academy of 

wciences) Ductility of IMP-1 and IMP-2 Alloys 134 
This paper gives the results of an investigation of the pias- 
tic properties of the titanium-chrome alloys IMP-1 and IMP-e. 
A concurrent determination of the specific energy required for 
deformation of these alloys at various temperatures was mede. Raw 
material for the tests consisted of ingots, up to 8 kg» which were 
forged into bars and strips, from which, after annealing, specimens 
were made, The following tests were made on the specimens: impact 
upsetting, impact tension, impact toughness, and rollability. The 
impact-upsetting test was made on cylindrical specimens 15 mm.in 
diameter, 2C mm in height, approximately 16 gsin weight, using a 
vertical hammer with a work capacity of 342 kg-m, (weight of head: 
90 kg, drop height 3.8 m,) at various temperatures from 20° to 
1300°C. Under these conditions the specimens underwent a maximum 
deformation of up to 90 percent at temperatures of 900° and above 
(absolute deformation from 20 to 2 mm). The plasticity diagram 
for IMP-1 alloy (plasticity versus temperature) shows three sharp- 
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AUTHORS t Pavlov, I. M.» Krupins his Vis sov/165-58-1-2795 ~ 
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TITLE: Investigation of the Influence of the Defects in Metals on tne 
Distribution of Tension (Issledovaniye vliyaniya defektov V 
metalle na kontsentrats1yu navryazheniy ) 


PERIODICAL? Nauchnyye doklady vyssney shkoly- Metallurgiya» +958, Nr iy 
pp tit-tt6 (usr) 


ABSTRACT The following influences On the dietribution of tension were 

found: 

1) Shape, dimensicns and the ratio between the dimensions 2f 
the defects 

2) The orientation of the defects with respect to the effec- 
tive forces 

3) The elastic properties ot the fillers 

4) The interaction of the concentrations 

5) The character of the applied external furces- 

The individual sections were aiscussed in detail. %ith regard to 

point 1) it was found that various geometrical shapes of the 

defects cause different concentrations of tension. Tne experi- 

mental results show that the coefficient of the tensicnal etn- 
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SOV; 165-58-'-20 7/53 
Investigation of the Influence of the Defects in Metals on the Listribution 
of Tension 


0 
centration C igs equal to rae 1.@€., that this coefficient in- 

n 
creases accordin,y to the increase in tne length of the detec: 
in the direction vertical to the efrective force. 
The influence exerted by the fillers of the greups '. 2, 4, 
and 4 on the tensionai soncentration of the defects otf variocs 
geometrical shapes was investigated. The coefficient of -he 
tensional concentrat:on witn fillers of the first Bro.p ar 
n> O: C = 6,45. 


The coetficient of the cengional concentration with f1.,ers of 
the fourth group at i> Bai C= 2,0. | 


The character of the fillers influences the Tensiona! s‘atec' 
the bodies. There are 3 figures and 6 rererences, 6 of which, 
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AUTHORS: Pavlov, I. M., Dun De-Yuan' gov /163-58-1-27/53 
TITLE! Combined Cylindrical Torsion Meter (With Incision) (Sostayn:y 
G razrezom) valkovyy toreiometr) 


PERIODICAL: Nauchnyye doklady vysshey shkoly. Metallurgiy#, 1958, Nr ee 
pp 146~149 (USSR) 


ABSTRACT: A new cylindrical torsion meter (with incision) was devised 
which separates the mobile annular parts of the cylinders into 

two independent halves. 
The scheme of this combined cylindrical torsion meter (with 
incision) is givens There are two measuring poxes for the 
determination of the frictional forces built into this instru- 
ment. The effect of the frictional forces on the boxes is 
transferred to the measuring boxes by the mobile annular parts. 
The contact faces of these annular halves are carefully polish: 
ed. The changes in the effect of the frictional forces T, (a5) 


and T,(2) are represented graphically in the measuring boxes 


M, and Mo» depending on the position of the incisicn. 


card 1/2 This torsion meter makes it possible tc determine the charazter 


nae its - 
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aoe 
TITLE: sectionally Assembled ‘oaguring Instrument of Contact 


Frictional Forces (sostavnoy (s razrezom) izmeritel' 
wontaktnykh 51) trenivra) 


PSRICDICAL: Nauchnsy? ioklaiy vyssney shkoly+ Metallurgiya, 19538, 
ur?, po. t47- 140 (035K) 
ABSTHACT: ihe conatruction of a mwasuring instrument for the jirect de- 


termination of the total friction and of the friction 
coefficient 13 described. The instrument suggested makes it 
possible to determine the perfection of the basis for the 
theory of the rolis and to investigate it experimentally, 
especial .y as revcrus the equilibrium forces in rolling and 
the ra:1o tetween& and the angle of friction &, as well 
as of the criticai angle y:. “he effect of the mono- and bi- 
sectionilily assenbied and symmetrically arranged instrument 
of the contact friciional forces is described. Tc .. |. casier 
the displa’ement oF tie movable parts of the instrunent also 
a socrtionaily assennled tilting torsion meter was suggested. 


Gard 1/2 “he section between the two movable parts can, in dapendence 
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SCV 10%-58-2- 
Contact Frictionel Forces 


on the conditions of investigation, be displacei to any place 
between tre conter and the outer cdge of the surface. The 
construction s.igmeested is suited for investigations of the 
coniect frictionai forces in pressing back bodies to virious 
shaves, from Flat pintes to plates with spherical and 
eylindriecnl face 

There are 4 figures. 


ASSCCIATION: MOSKUVSKiy institut staii (Moscow Steel Institute) 


SUBMITTUD: Octener 1. 1647 
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IMIR Tey e eee 500 /163-58-2-50 “46 
TIE Las Experimental Conlitions in Rolling Without Any Passing of the 


Sheat-Metal Strip Through the Rolls (Cpytnyye usloviye 
prokatki poz propuskaniya polosy chers2 valki) 


PURTOOITAL: Yauchnyye fokinly vyashey shkoly. Matallurgiya, 1958, 
Xr 2, po 176-17) (Ua 53) 


ABSTRACTS Por nore accurate ‘i:terminations of the operation of iile 
motion in rolling 2s well as for all othar anvestigations of 
metal strips of infinite length the direct roliing of the 
metal by the methoi of “pressing wheels" is emplovei. The de- 
tachable wheels are mounted to one and the same roll. In doing 
so the wiith of the corresponding metal strip on the wheels, 
end their cesition on tne rolls can be fixed. “heir correct 
mounting aS wel. as the neces.uary width of the wheels secures 
the ccineiienee of the elastic deformation of the rolls with 
the lef orantions forme? in the norant process To remove the 
Prastlonnl off ef u.tas-n the metal strips an3 theo cnliber 
woe clS wien cuneiiorg grooves an? protracting crests are used. 
Also other types of wheels were suggested. Generally the 

Cari o,2 netnoi of "pressing wae-1s" offers great possibilities of 
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AUTHORS : Pavloy, I. We, Shesent, ‘4. fe. SOV Lge b b= g- 2 AI 
et See Aa 
TITLE: Investigation of the Resistance to Deformation in the Hot 


Punching of Titanium and Its Alioys (Issiedovariye so:r2- 
tivleniya deformatsi1l titana i yego aplavov pri gor asney 
prokatke) 


PERIODICAL: Nanesnyye devlady vyseney shkoly. Metsliurgiya, ‘158: 
J oe ! J a 
We 34. Gott e164) ae) 
ABSTRACT: Tre present pa er contains the results of the snvestisitions 


of the resistance to deformation in the hot punching 
of titanium and titanium alloys. Titanium was produced 
ty means of the calcium hydretion method and powder 
metallurgy. The following samples were usec IMP -1, VI-1D 
and titanium alloy with aluminum, ty ze VE-5D . Titanin: 
and its alloys nave technical properties siniiar to 
those of stainiess steel. Tre investigations of the re- 
sistance tc deformation of titanium samples and of 
steel samples of tne type XKALSN9T were compared to eacn 
cther. The resistance to leforsation is determined © 
Card 1/3 the following formula: 
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Investigation of the Resistance to Defer -atia 
Hot Punching of Titanium and Its Allo 


The dependence cf the resistarce to deformation on tu 
temperature in the hct ™ ; of titanium samples DMP-1 
and the steel soni: kin ANOE .s graphically represented. 
Fron the investi .tisn.: .arried out may be concl ided 


that the resistance tc defcrmation of stainless steel 

in punching increases unifermly with the temperature. 
However, tne resistance to deformation in titaniam garn;ples 
in the case of an incrense cf the stamping, temperature 

to 950SC takes place non-uniformly. The resistance to 
deformation of titanium depends oney. little on tre 

tem erature and is 2-2,% times snalier t..n tie resistance 
to ‘aeformaeion of the steel sample IKWI8NIR By dro;ping 
the punching tomperature the resistance to defornation 

of titanium suddonly increases and at a temperature of 
800" approaches the value of the resistance ts defurmation 
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ua 
Hot Punching of Titanium and Its Alisys 


of the steel sample at this temperature. Elements slioy:? 
with titanium not only change their properties bit alse 
their resistance to deformation in punching. It is recomnended 
to punch titanium alloys at a temperature where the 3-modi- 
ficaticn of titanium exists, and to stop this treatnert 
at temperatures where the transition from B-titanium t: a- 
titanium takes place. There are 4 figures and 1 reference, 

~ which is Soviet. 


ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institute) Institut 
metallurgii AN SSR (Institute of Metallurgy, As USSR) 
SUBLLITTED: December 10, 1957 
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Tie Dezendence of the Mechanical Properties and tre 

Micro Structure of Metals on tie Cnuange of the Signs of 
Plastic Defornation (Zavisimost' mekhanicheskikh svoystv i 
mikrostruktury metallia ot izmeneniya zraka knoiodney 


plustichesnroy deformataii} 


tidy vysshey snkoly. Metallurgiya, 1958, 
189 (USER) 


Tre cneracterization of tne physical state of a deforned 

metal by determining the extent of the composite de- 

f5--aticn is not satisfactory. It is necersary to take 

ints account the c.ange of tne signs of the defornntis 

In the present paler investizations of ti dependence 

of the properties of the metals deformed on tie chance 

ef the signs of the deformation were carried duty, and te 
craeter of the change in strengtn of tie alloys ACCUSES Lee 

to tne chan,e of the signs of the plastic deformation 

was determined. vure m tals (aluminium metal end tech 

iron of tne Armco type) were used for this purpos 


senples were investicated as to their strengt!. and 
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Micro Structure cf Hetais on the C..ge cr tre Signs of rlaftit sei stite 
: ; recults obtained m.y Fe mr - 
nat th ootrenyth of the alloys increases wit: 
tre de -ree of deformation. The hard: 
after deformation with variable signs is 
of metals after deformation with constant 
ince oof the signs of piastic deformation as we 
:sctrepic proyerties of the metals were i 
in tneir longitudinal and their vertical 
and it was found that the change of tae ci,ts 
spagtic deformation has on effect on the microstru ct: 


we eer O ct 


Qe 


t 
the metal sampli.:s. Such an effect was found in tlusinisn 
iecn. In the working srocesse 
netals esary to take into accnu: 
nance of the nivrs pinstiec deformation. There 
figuess aad 6 vefersnces, all 2 2f which are Sov.et, 
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18(0) 
AUTHORS: Pavlov, I, M., Shelest, A. Ye. SOV/163-58~4-24/47 
“TITLE: Investigation of the Initial Stage in Rolling and the 
Transition to the Stabilized Process (Issledovaniye nachal'noy 
Stadii prokatki i perekhoda k ustanovivshemaya protsessu) 
PERIODICAL: Nauchnyye doklad vysshey shkoly. Metallurgiya, 
Pp 141-146 (ussRy 
ABSTRACT: On account of the examination made here, 


is the one basing 
the metal 


shows thet the easiest and sufficiently accurate method 
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Investigation of the Initial Stage in Rolling and SOV/163-58-4-24/47 
the Transition to the Stabilized Process 


length of the outside end) out of the rollers. 4) At the 
moment of filling the roller Opening with metal, the 
critical angle is smaller than the critical angle of the 
stabilized procesg stage. 
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the Transition to the Stabilized Frocess 


"minimum length” (between quotation marks in the Russian 
original) of the outside parts, as to the limiting processes 
from one rolling stage to another, etc. There are 5 figures, 
2 tables, and 4 Soviet references, 
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SOV/24~58--6~ 50/35 
AUTHORS: V.Ya. Mezis and I.M. Pavlov 


TITLE: On the Specific Character of the Microstructure and on 
the Anisotropy of the Mechanical Properties of Metals 
observed after Cold Plastic Deformation of. Changing 
Sign . .; » 1 (Ob osobom kharaktere mikrostruktury 1 
anizotropii mekhanicheskikh svoystv metalla, nablyudaye- 
mykh v rezul'tate kholodnoy plasticheskoy deformatsii 
peremennogo znana) 


PERIODICAL: Izvestiya akademii nauk SSSR, Otdeleniye tekhnicheskik:: 
nauk, 1958, Nr 6, pp 142..1b4 (USSR) 


ABSTRACTs The experimental test pieces measuring 7 x 4 x 3 cm were 
prepared from pure copper, commercially pure aluminium 
and armco iron. After bright annealing in a protective 
atmosphere, to produce a homogeneous microstructure and 
sufficiently large grains, the test pieces were subjected 
to cold plastic deformation, (a) in tension and (b) in 
tension followed by compression. From the deformed 
materials test pieces were cut in the direction parallel 
and perpendicular to the direction of the deformation, and 
these test pieces were used for hardness measurements and 

Card 1/4 determination of ultimate tensile strength, proof stress 
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SOV/24~58-6-30/35 
_On the Specific Character of the Microstracture and on the Aniso- 
tropy of the Mechanical Properties of Metals observed after Gold 
Plastic Deformation ef Changing Sige _ 


and ductility of the material. After deformation of 
various kinds the microstructure of the various metals 
was examined. It was found thats (a) The general 
character of the relationship between the degree of work 
hardening and the tctal deformation, both uni-directional 
and alternating, is the same; work hardening increases 
with increasing degree of total deformation. (b) The 
difference in the properties in the perpendicular directicn 
resulting from alternatin deformation in aluminium and 
commercial iron reached 16 to 18% for the ultimate tensile 
strength, and up to 32% for the ductility. (c) The 
character of anisotropy is also affected by alternating 
the deformation: In the case of uni-directional defor- 
mation the ultimate tensile strength and proof stress of 
the test pieces cut in the direction parallel to the 

Card 2/4 direction of the deformation were higher than those of the 
test pieces cut in the perpendicular direction, whilst, 
after alternating deformation, the tensile strength and 
proof stress were higher in the perpendicular direction. 
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SOV/ 2h ~ 58.-6-30/35 
On the Specific Character of the Microstructure and on the 
Anisotropy of the Mechanical Properties of Metals observed after 
Gold Plastic Deformation of Changing Sign 
However, in a number of cases, for instance in the case of 
phre copper, no effect of alternating deformation was 
observed. The effect of alternating deformation on the 
mechanical properties and their anisotropy is best 
explained by the difference in the shape of various 
stress risers (micro-defects) present in the metals and 
by variation in their orientation in relation to the 
direction of the applied stress. The main effect of 
alternating deformation appears to be on the micro- 
structure (Figs 1-7). Metal subjected to alternating 
deformation in comparison with that subjected to 
unidirectional deformation of the same degree is charac- 
terised by the following features? (a) absence of 
fibrous structure. (b) a grain shape similar to that of 
the undeformed metal. (c) presence in the grains of sets 
of slip lines intersecting at right angles. (d) a final 
Card 3/4 form of the microstructure which indicates that defor- 
mation occurs mainly inside the grains and only to a very 
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S0V/24..58~6-30/35 
On the Specific Character of the Microstructure and on the 
Anisotropy of the Mechanical Properties of Metals observed after 
Cold Plastic Deformation of Changing Sign 
Small degree alung the grain boundaries. tt was estab- 
lished that alternating deformation does not affect tha 
microstructure in the same degree as unidirectional 
deformation. In spite of this difference in the micro- 
Structuve, in many cases (eg in the case of Cu) the 
mechanical properties of metal after both types of defor- 
mation were similar. This indicates that work hardening 
after cold plastic deformation is associated, not with 
changes of structure visible under a microscope, but with 
changes of the character and disposition of dislocations 
occurring inside the grains, 
There are 7 photomicrographs and 2 Soviet references, 
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PAVLOV, I.M., prof.; SHEVAKIN, Yu.P., kand.tekhn.nauk; SEYDALIYRV, Yu.S., inzh. 


eer Uaing sulfurous molyhdenun as « lubricant in the cold rolling of pipe. 
Igv. vys. ucheh. 2zav.; chern, met. no.7?2191-193 Jl '58, 
(MIRA 11:10) 
1. Moskovskiy institut stali. 2 Chlen-korrespondent AN SSSR (for 
Pavlov). 
(Matal-working lubricants) 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012396 


"APPROVED FOR RELEASE: Tuesday, August 01,2000 _ CIA-RDP86-00513R001239 


SOV/137-58-11-22333 


Triasiation from: Referativnyy zhurnal. Metallurgiya, 1958, Nr 11, p 69 (USSR) 

AUTHORS: Pavlov, I1.M., Krupin, A. V. 

TITLE: An inventigetion of Defects in Metals by Photoelastic Means (Issle- 
dovaniye defektov v metalle metodom fotouprugosti) 

PERIODICAL: Sb. Mosk. in-t stali, 1958, Vol 38, pp 307-325 

ABSTRACT: Results are presented of an investigation of the influence of micro 


scopic inclusions (sizes, shapes and orientation) upon stress concen” 


trations in bodies subjected to loads. The investigation was by photo: 


elasticity, specimens of optically active material being used in which 
the value of a line was TQ =6.1 kg/cm*. The instrument used was 
the PPU-4, developed by the Institute of Mathematics and Mechanics 
of Leningrad University. It is established that defects in the metal 
are stress concentrators which reduce the strength of alloys of low 
ductility. The concentration of stresses increases with increase in 
defect length in a direction normal to the line of action of a load. 

The relative positions of the defects, their geometrical shapes and 
dimensions, and the properties of the material with which the defect 

Card 1/2 is filled, all affect the stress concentration. If the E of the filler 
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Investivation of the 
Its Alloys in Rolling vaniye he oees ea 
pri prokatke titana i 2 


PERICDICAL: Nauchnyye Paes vysshey shkoly. Metallurgiya: 1959. 
Nr 1, pp 105 - 112 (USSR 


At first the formulas (1), (2 

papers cited by refe eices 1, 

pointed cut that these fernula 

alternative formula (4) s,ccifying é 

friction accordins to the meticd cf the re t 

(Ref 4) is written down, The authors deturzined 

coefficient in t'.¢ het ater cf ‘itaniua sid its 

according to this mcethed which fully stocd its tcst, 

forward slip,tie overall peascure: and the torque were 

measured. Two formulas, an accurate, and a sinjlificd ore 
Card 1/ 3 were used to deterrine the friction cof: 24, It owas “oud 
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Investication of the Friction Cocfficient cof Titaniw, 
and Jte Alloys in Rolling 


that the curve represe:. ting the friction coeff. 
temrerature Punetion in the hot rolling ef 

alloys and stainless steel, takes a corvex 

maximum being found in t:.e revion of 950 - 4050°. It 
further found tiat the friction soefficiert in the relli 
of titanium of various ty;es and of its alloys is msn 
py a factor of 1.5 than the sent in tne 
rolling of stainless 7+ecl of thc 

shown that the allotropic trarcformalion er te 
intc the x%- phase which cceculs during the cso eat ceas 
and of its alloys is the cause of the jvmz-lire Cr: 
specific pressure, of teryve, and of the s 
friction on tie revion of the PrWeotree frora 
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SOV/162255-2-07/ 03 
Pavlov, I. 8., Kranin, A. Y. 
The General Case of Dependence of Stross Concentration on Metal 
Defects (Obshchiy Sluchay zavisimosti kontsentratsii napryazhe- 
niy ot defektov netalla) 


Nauchnyye doklady vysshey shkoly. Metallurviya, 71959, Nr iy 
pp 150 - 137 (USSR) 


Netal defects (hollows, nonuetallic inclusions) act as con- 
centrators of stress. In a previous paper (Ref 3), the influence 
of the principal application directions u «= 0° and yu «= 90° 

of the deforming force P was investivated (a = angle between 
principal axis of an oval defect and the direction of force). 
The present paper investigates the effect of application direc- 


tions betwecn 0° and 90° for determining the coefficient eee 


in dependence ona and @ (QO = angle between principal axis of 
the defect and the radius vector of the force on the outline 
of the defect, simultaneously determining the spot most en- 
dangered by the saximum strese K ax)? The influence of an oval 


defect (Fig 1) with a ratio of the semiaxes 
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The General Case of Dependence of Stress Concentration SOV/165-39-2-27/e8 

On Metal Defects 
R= 2 = 0.41 was investigated by the method of Photoelasticity 
by means of the Projector-polarizing apparatus PPpy-4. Figure 2 
Shows the stress Gistribution near the defect outline according 
to the angle of application au. The Couputation was Carried out 
by the formulas derived by G. V. Kolosoy (Ref 4) and 3. n, Savin 
(Ref 5). The values for K obtained are given in table + for 
different values of ga, Figure 3 shows the values &raphicaliy, 
K ax being the envelope of the family of curves K= f(R,O,a). 


The change of Kuax 3 Computed (Table 2) ana represented in 


figure 5, Figure 4 shows that the computations on the basis of 
the foraulas of the two authors uientioned are in 600d agreenent 
with the experinental values .There are > figures, 2 tables, and 
5 Soviet references, 


ASSOCIATION; Hoskovskiy institut stali (Moscow Steel Institute) 
SUBMIT ED ; August 12, 1958 
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(Over-all method of solving powar engineering problems of 
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mashinostroit.lit-ry, 1960, 113 p. (MIRA 13:3) 
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PHASE I BOOK BXPLOITATION Sov /3782 
Moscow. Institut etali 


Proirvodstvo 1 obrabotka stalt 1 « 
of Steel and Alloys) Moscow, 


Plavov (Production and Treat 
(Series: Ite: Sbomik, 


Metallurgizdat, 1960, 462 p. 
39) 2,300 coples printed, 


+ L. Anger; Teen. 
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dlinkov, Professor, Do 
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Doctor of Technical Sc elyutin, Professor, 
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PURPOSE: This book is 
Sclentifio institutions an 


ment 
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d schools of higher education, deal 
with open-hearth and electric-furm bt i iline 


metallography, and heat treataent, 


—— 
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@lao be used by students Specializing to these fields. 


ace steelmaking, neta) rolling, 
It may 


f melting, intensification of 
the electric melting of steel, etc. 


Other articles deal with 
the nonuniforaity of deformation in rolling, the study of the 
the dependence of the friction — 
in rolling on a nunbder of factors, and 
ether problens in the bressworking of metals, Articles on 
physical metallurgy and the theoretical principles 
ef the heat tre 
ties are mentioned. References accompany most of the articles, 
There are 207 references, both Soviet and 
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GaLLAY, Yakov Samiilovich, dotsent; PaVLOV, Ig.H., red.; GORDON, L.M., 
red.izd-va; ATTOPOVICH, M, K. tokhni red. 


(Materials on the theory of rolling] Materialy po teorii pro- 
katki. Pod red.1.M.Pavlova. Moskva, Gos.nauchno-tekhn. izd-vo 
lit-ry po chernoi i tavetnoi metallurgii. Pt.5, 1960. 608 pe. : 
(MIRA 13:2) 
1, Chlen-korrospondent AN SSSR (for Pavlov), 
(Rolling (Metalwork) ) 
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77687 " 
SOV/148-60-1-10/34 
AUTHORS: Pavlov, I. M., and Krupin, A. V. 
avs Soe = 
TITLE: The Effect of Defects in Metal on Concentration of 
. Stresses 
PERIODICAL: Izvestiya vysshikh uchebnykh zavedenly. Chernaya 
metallurgiya, 1960, Nr 1, pp 60-65 (USSR ) 
ABSTRACT: This 1s an analytical study of the effect of relative 


dimensions of main semiaxes (a and b) of defects on 
coefficient of concentration K. The study 1s based on 
the fact that the defects in metal are acting as con- 
centrators of stresses and they affect the concentra- 
tion of elastic and plastic deformations in metal. 

The authors state that for the defects of elliptical 
shape, and within the limits of elasticity, the coef- 
ficient K can be determined by Kolosov formula 

(GQ. V. Kolosov. Concerning One Application of Func- 
tions of Complex Variable to Plane Problem of the 
Mathematical Theory of Elasticity. Yur'yev University, 
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a 


K eae 


where a and b are main semiaxes. The formula can ve 
used when the defects have a less curved surface than 
the crystallites, in other words wnen the radius of 
defect's curvature is sufficiently large itn vorpar!tson 
with the dimensions of crystallites. Therefore, tne 
stresses which depend sn boundary conditions chanse 

over a wide range and tne structure of the substance has 
no influence on coefficient of concentraticn.. The 


formula holds for definite values of {© and wren 
a 0 06 oh ue 
a 9 
z gg Ol x, 


s of 


where (QQ = an angle formed by the large semiaxi 
defect and the direction of acting force; 8 = an angle 
formed by the same semiaxis and the radius-vector of a 
given point on the centour of the defect. It follows 
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(from Kolosov's equation) that there can be various 
cases of change of K depending on the change of a and 
bi (1) a = consty b f const; (2) a f const; b = consts 
(3) a and b change simultaneously in the same direc- 
tion (increase or decrease); (4) a and b change simul- 
taneously but in the opposite direction. These cases 
are illustrated by the following tables and figures. 
The first two cases show a linear relation of coefi- 
ficient K and a/b ratio. The linear relation does not 
give the means of tracing the rate of changes of K 
depending on changes of a and b. To solve this prob- 
lem the authors used a conception that the maximum 
rate of change of a function takes place in the direc- 
tion of vector gradient K. (see Table 2 and Figure 2). 
Rewriting the original Kolosov's equation K = 1 + 


+ oF as K-11 = oF and substituting m for K - 1, the 


authors derive a surface equation of hyperbolic para- 

boloid: a = 1/2 mb, shown in Fig. 3. The calculated 

and experimental values of coefficient K are given in 
Card 3/12 Table 3. The values of this Table were used fcr 
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Table 1. Values K When a = const and Db 
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meal 8 


\ 
1,82! 1,66 
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Fig. 1 Linear relation of eoetfictent K and a,b. 
a = const; b = const. 
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plotting the volumetric diagram ghown in Fig. 4, 

The calculated K values were obtained for elliptical 
shape defects with area Poe Wale Tne authors refer 
to the previous work on the subject and conclude that 
the character of curves of K changes show that not- 
withstanding the equality of defect's areca the con- 
centration of stresses, caused by them, ts not {tdentical 
and depends on 4 number of factors (shape, ratio of 
axes, orientation, etc). Therefore the detects equal 
by the area put different by their geometric pnape 
cannot be put in the same class. This should ve con- 
sidered when developing the corresponding specifica- 
tions. There are 5 figures; 4h tables; and 5 Soviet 
references. 
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AUTHORS : Pavlov, I-Me- and Piryazev. D.I. 
TITLE: Specific pressure in Cold Rolling (Cold Reducing) of 
Tubes 


PERIODICAL: Akademiya nauk SSSR. Institut metailurgii- 
Trudy, No.4, 1960. Metallurgiya: metallovedeniye, 
fiziko-khimichesk1iye¢ metody issledovaniya,. pp. 123-134 


TEXT: Problems such as the determination of the roll 
pressure in tube rolling, roll pass des1gM, and assessment of the 
degree of wear of various parts of the rolling mill, become 
easicr to decal wath af data on the magnitude and distribution of 
specific pressure are available, and if at 18 known how these 
parameters are affected by other variables of the process. 

Since the only experimental data on this subject are those due to 
Yu.F. Shevakin (Ref.5) the investigation described in the present 


paper was undertaken 1n order to study the effect of feed, 
elongation, and the magnitude of absolute and relative deformation 

on the specific pressure and its distribution along both the —_ 
deformation region (contact zone) and the roll pass (reducing 
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